Two strains (JA746 T and JA756 T ) having yellowish brown-to-green pigment were isolated from a solar saltern and a pink pond, respectively. While both strains were non-motile and shared the presence of bacteriochlorophyll-a, major cellular fatty acids (C 18 : 1 v7c, C 16 : 0 , C 18 : 0 ), quinone (Q-10), polar lipids and hopanoids, they differed from each other in their carotenoid composition. as the type strains of two novel species of the genus Rhodovulum, for which the names Rhodovulum salis sp. nov. and Rhodovulum viride sp. nov. are proposed, respectively.
However, these strains are not closely related to each other or to their phylogenetic neighbours since the DNA-DNA reassociation values were less than 56 %. The genomic information was also supported by phenotypic and chemotaxonomic results, leading us to classify strains JA746 Members of the genus Rhodovulum are widely distributed in marine habitats and are phototrophic. At the time of writing, there are 15 species with validly published names affiliated to this genus, and through this communication, we add two novel species which were isolated from different marine habitats. Strain JA746
T was isolated from a solar saltern, near Humma, Odisha, India on 5 January 2012 (GPS position 15 u 299 N 78 u 269 E) while, strain JA756
T was isolated from a water sample collected from a pink pond at Chirala, Andhra Pradesh, India on 19 May 2011 (GPS position 15 u 509 N 80 u 219 E). Both the strains were isolated from enrichment cultures obtained in a medium described previously (Lakshmi et al., 2009) , in 50 ml fully filled screw-capped bottles incubated at 2400 lx and 30+2 u C for 7 days under anaerobic conditions. Cultures were purified by repeated streaking on agar slants (Srinivas et al., 2007) and were maintained in pure culture under refrigeration at 4 u C and preserved as lyophilized vials.
Genomic DNA was extracted and purified according to the method of Marmur (1961) and the G+C content of the DNA of strains JA746
T and JA756 T , as determined by HPLC (Mesbah et al., 1989) , was 62.4 and 63.3 mol%, respectively. Well isolated colonies were used for 16S rRNA gene amplification by using PCR master mix (GeNei) as described previously (Subhash et al., 2013b 
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Rhodovulum strictum MB-G2 T (D16419) Rhodovulum steppense A-20s T (EU741680) Fig. 1 (Trüper & Pfennig, 1981 ) exhibited maxima at 380, 455, 512, 594, 807 and 854 nm and 380, 461, 508, 593, 803 and 857 nm, respectively (Fig. S2a, b) , indicating the presence of bacteriochlorophylls and carotenoids. Carotenoid composition as determined by C 18 -HPLC analysis (eluted with acetonitrile/methanol/ethylacetate; 5 : 4 : 1; flow rate, 1 ml min
21
; absorption at 450 nm) with a photo diode array (PDA) detector indicated the presence of spheroidene (41 %), dimethylspheroidene (15 %), hydroxyspheroidene (7 %), spheroidenone (5 %), dimethylspheroidenone (10 %), neurosporene (5 %) and dihydroxyneurosporene (4 %) in strain JA746 T and neurosporene (59 %), dihydroxyneurosporene (15 %), hydroxyspheroidene (5 %) and spheroidenone (4 %), in strain JA756
T .
Growth on carbon sources like formate, propionate, butyrate, caproate, valerate, lactate, glycerol, methanol and ethanol was tested at 0.1 % (v/v) along with NaHCO 3 (0.1 %, w/v), while for other substrates it was tested at 0.3 % (w/v) without NaHCO 3 . Growth was measured turbidometrically at 660 nm. and the respective sulfur sources (sulfide, thiosulfate, thioglycolate, cysteine, sulfate or sulfite all at 0.5 mM concentration) were added to the medium. Sulfate, sulfide and thiosulfate were used as sulfur sources by strain JA746 T whereas sulfate, sulfide, sulfite and elemental sulfur were used as sulfur sources by strain JA756
T . Cysteine, thioglycolate and methionine did not support growth of either strain. Nitrogen source utilization was tested by replacing ammonium chloride with different nitrogen sources at 0.06 % (w/v). Nitrogen sources metabolized by both strains included ammonium chloride, glutamate, molecular nitrogen and glutamine; however, no growth was observed with nitrate, nitrite or urea. Diazotrophy of the cultures was determined by growth under an N 2 atmosphere (the medium did not contain any combined nitrogen source) and was confirmed by repeated subculturing (four times) in the same medium. Growth was measured turbidometrically at 660 nm. Vitamin requirements were tested by replacing yeast extract with single vitamins and combinations of vitamins as growth factors; it was observed that thiamine, biotin and p-aminobenzoic acid were obligate for growth of strain JA746
T while strain JA756
T had no vitamin requirement for growth.
Strain JA746
T had an obligate requirement of NaCl for growth, optimum growth occurred at 2 % and it could tolerate up to 8 % (range 1-8 %) (w/v). Strain JA756
T was able to grow without added NaCl but required 1 % NaCl for optimal growth and could tolerate up to 9 % (w/v). Both strains were mesophilic growing well at 25-35 u C (optimum, 30 u C). Photo-(anaerobic light; 2400 lx) and chemo-(aerobic dark) organoheterotrophy [with pyruvate For cellular fatty acids, photoheterotrophically grown cultures were harvested when growth of the cultures had reached around 70 % of the maximal optical density. Whole-cell fatty acids were methylated, separated and identified according to the instructions for the Microbial Identification System (Sasser, 1990 ) (Microbial ID; MIDI; version 3V 6.0-2007; RTSBA6 database; 6850 series II gas chromatograph, Olympus), which was outsourced through Royal Research Laboratories, Secunderabad, India. C 18 : 1 v7c/C 18 : 1 v6c and C 16 : 0 were the major fatty acids of both strains with minor amounts of C 10 : 0 3-OH, C 16 : 1 v7c/C 16 : 1 v6c, C 18 : 0 and 11-methyl C 18 : 1 v7c. In addition, strain JA746 T had C 18 : 1 v5c (Table 2) .
Polar lipids were extracted from 1 g freeze-dried cells with methanol/chloroform/saline (2 : 1 : 0.8, by vol.) as described previously (Kates, 1986; Imhoff, 1991) . Lipids were separated using silica gel TLC (Kieselgel 60 F254; Merck) by two-dimensional chromatography using chloroform/ methanol/water (75 : 32 : 4 by volume) in the first dimension and chloroform/methanol/acetic acid/water (86 : 16 : 15 : 4 by volume) in the second dimension (modified after Tindall, 1990a, b; Oren et al., 1996) . The total lipid profile was visualized by spraying with 5 % ethanolic molybdophosphoric acid and further characterized by spraying with ninhydrin (specific for amino groups), molybdenum blue (specific for phosphates), Dragendorff's reagent (quaternary nitrogen), a-naphthol (specific for sugars; Kates, 1972; Oren et al., 1996) and cresyl violet (for sulfolipids; Soto et al., 2000) . Strain JA746 T had a sulfolipid (SL1), phosphatidylethanolamine, phosphatidylglycerol, unidentified phospholipids (PL1, 2), unidentified aminolipids (AL1, 2) and unidentified lipids (L1, 2; Fig. S3a ). Strain JA756 T had sulfolipids (SL1, 2), phosphatidylethanolamine, phosphatidylglycerol, unidentified phospholipids (PL1, 2) and unidentified lipids (L1, 2; Fig. S3b ).
Quinones were extracted with a chloroform/methanol (2 : 1, v/v) mixture, purified by TLC and analysed by HPLC (Imhoff, 1984; . All strains had Q-10 as the major (.85 %) quinone. Hopanoids were extracted according to the method of Rohmer et al. (1984) . Separation of hopanoids was done by two-dimensional chromatography on a silica gel TLC plate (Kieselgel 60 F254; Merck) using dichloromethane (DCM) for both dimensions. Hopanoids were detected by spraying with a 0.1 % solution of barberine chlorohydrate in ethanol and visualizing the plates at 366 nm (Rohmer et al., 1984) . Hopanoid profiles remained similar for all the strains tested (Fig. S4 ).
The genotypic differences between strains JA746
T and JA756
T and their closest phylogenetic neighbours based on hybridization results are well supported by many phenotypic (ability to grow under aerobic conditions, colour of phototrophically grown cultures, growth factor requirements, organic substrate utilization) and chemotaxonomic results (carotenoids, fatty acids, polar lipids; Table 1 , 2, Fig.  S2-4 ) that justify the description of the two strains as representatives of novel species of the genus Rhodovulum, for which the names Rhodovulum salis sp. nov. and Rhodovulum viride sp. nov., are proposed, respectively.
Description of Rhodovulum salis sp. nov.
Rhodovulum salis (sa9lis. L. gen. n. salis of salt pertaining to the isolation of the type strain from a salt pan).
Cells are oval to rod-shaped, 1.062-3 mm, non-motile and divide by binary fission. Colour of photosynthetically grown cultures is yellowish brown. Bacteriochlorophyll-a and spheroidene are the photosynthetic pigments. Optimum pH range (optimum) 6-8.5 (6.5-7.5) 6-8.5 (6.5-7.5) 4-9 (6-8) 5-9 (6-8) 6-8 (6-7) 7.5-10 (8.5) 6.5-8 (7-7.5) 7.5-9 (8) Dark aerobic growth + + + + + + 2 2 Temperature range (optimum; u C) 25-35 (25-30) 25-35 (25-30) 20-35 (28) 25-35 (25) 20-35 (30) 20-35 (25-30) 28-35 (30) 20-40 (30-35) (range, 25-35 uC) . pH optima for growth occur at pH 6.5-7.5 (range, pH 6-8.5).Able to grow without added NaCl but requires 1 % (w/v) NaCl for optimal growth with tolerance to up to 9 % (w/v). Photo/chemo-organoheterotrophy are the preferred growth modes. Good growth occurs with pyruvate, propionate, butyrate, citrate, caproate, valerate, lactate, glucose, malate, fructose, mannitol, benzoate and ethanol. Not utilized are fumarate, glycerol, cysteine and aspartate. Ammonium chloride, glutamate, molecular nitrogen and glutamine are used as nitrogen sources. No requirement for added vitamins for growth. Major cellular fatty acids are C 18 : 1 v7c/C 18 : 1 v6c and C 16 : 0 with minor amounts of 11-methyl C 18 : 1 v7c, C 10 : 0 3-OH, C 16 : 1 v7c/C 16 : 1 v6c and C 18 : 0 . Q-10 is the major quinone. Two sulfolipids (SL1, 2), phosphatidylethanolamine, phosphatidylglycerol, unidentified phospholipids (PL1, 2) and unidentified lipids (L1, 2) are the polar lipids. The hopanoids, bacterial hopane derivative (BHD1), diplopterol, diploptene and three unidentified hopanes (UH1, 4, 5) are present.
The type strain JA756 T (5NBRC 109122 T 5KCTC 15223 T ) was isolated from a sediment sample from a pink pond at Chirala, Andhra Pradesh, India. The DNA G+C content of the type strain is 63.3 mol%.
